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ABSTRACT: 

The present invention provides novel compositions useful, for example, in the 
treatment of T-cell mediated human disorders, the compositions containing human-like 
immunoglobulins specifically capable of blocking the binding of human IL-2 to its 
receptor and/or capable of binding to the p55 Tac protein on human IL-2 receptors. 
The immunoglobulins can have two pairs of light chain/heavy chain complexes, typically 
at least one pair having chains comprising mouse complementarity determining regions 
functionally joined to human frameworic region segments. For example, mouse 
complementarity detemiining regions, with or without additional naturally-associated 
mouse amino acid residues, can be used to produce human-like antibodies capable of 
binding to the human IL-2 receptor at affinity levels stronger than about 10® M'\ 

The immunoglobulins, including binding fragments and other derivatives, of the 
present invention may be produced by a variety of recombinant DNA techniques, with 
ultimate expression in transfected cells, preferably immortalized eukaryotic cells, such 
as myeloma or hybridoma cells. Polynucleotides comprising a first sequence coding for 
human-like immunoglobulin frameworic regions and a second sequence set coding for 
the desired immunoglobulin complementarity detemiining regions can be produced 
synthetically or by combining appropriate cDNA and genomic DNA segments. 

The human-like immunoglobulins may be utilized alone in substantially pure 
form, or complexed with a cytotoxic agent, such as a radionuclide, a ribosomal inhibiting 
protein or a cytotoxic agent active at cell surfaces. All of these compounds will be 
particulariy useful in treating T-cell mediated disorders. The human-like 
immunoglobulins or their complexes can be prepared in a phannaceutically accepted 
dosage form, which is dependent on the mode of administration. 

The present Invention also provides novel methods for designing human-like 
immunoglobulin chains having one or more complementarity determining regions 
(CDR's) from a donor immunoglobulin and a framework region from a human 
immunoglobulin, the preferred methods comprising first comparing the framework or 
variable region amino acid sequence of the donor immunoglobulin to corresponding 
sequences in a collection of human immunoglobulin chains, and selecting as the 
human immunoglobulin one of the more homologous sequences from the collection. 
The human immunoglobulin, or acceptor immunoglobulin, sequence is typically 
selected from a collection of at least 10 to 20 immunoglobulin chain sequences, and 
usually will have the highest homology to the donor immunoglobulin sequence of any 
sequence in the collection. Th human immunoglobulin framework sequence will 
typically have about 65 to 70% homology or more to the donor immunoglobulin 
frameworic s quences. The donor immunoglobulin may be either a h avy chain or light 



chain (or both), and th human collection will contain the same kind of chain. A 
humanized light and h avy chain can be used to fomi a complete humanized 
immunoglobulin or antibody, having two light/heavy chain pairs, with or without partial or 
full-length human constant regions and other proteins. 

In another embodiment of the present invention, either in conjunction with the 
above comparison step or separately, additional amino acids in an acceptor 
immunoglobulin chain may be replaced with amino acids fomi the CDR-donor 
immunoglobulin chain. More specifically, further optional substitutions of a human 
framework amino acid of the acceptor immunoglobulin relying on a framework amino 
acid from a donor immunoglobulin will be made at positions in the immunoglobulins 
where: 

(a) said amino acid in the human framework region of an acceptor 
immunoglobulin is rare for that position and the corresponding amino acid in the donor 
irmunoglobulin is common for that position in human immunoglobulin sequences; or 

(b) said amino acid is immediately adjacent to one of the CDR's; or 

(c) said amino acid is predicted to be within about 3A of the CDR*s in a 
three-dimensional immunoglobulin model and capable of interacting with the antigen or 
with the CDRs of the humanized immunoglobulin. 

The humanized immunoglobulin chain will typically comprise at least 
about 3 amino acids from the donor immunoglobulin in addition to the CDR's, usually at 
least one of which is immediately adjacent to a CDR in the donor immunoglobulin. The 
heavy and light chains may each be designed by using any one or all three of the 
position criteria. 

When combined into an intact antibody, the humanized light and heavy 
chains of the present invention will be substantially non^immunogenic in humans and 
retain substantially the same affinity as the donor immunoglobulin to the antigen (such 
as a protein or other compound containing an epitope). These affinity levels can vary 
from about 10* M'^ or higher, and may be within about 4 fold of the donor 
immunoglobulin's original affinity to the antigen. 
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